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3Cognitive, physiological, and personality
correlates of recurrence of depression
E.H. Bos, A.L. Bouhuys, E. Geerts, T.W.D.P. van Os, 
I.D. van der Spoel, W.H. Brouwer, J. Ormel




The risk of recurrence in depressive disorder is high and increases with the
number of episodes. We investigated whether individuals with a history of
recurrent depression deviate from individuals with a single episode, as regards
risk-related variables in 3 different fields of depression research. 
Methods 
Participants were 102 outpatients with major depressive disorder remitted
from an episode (60 recurrent, 42 nonrecurrent). We assessed the perception
of emotions from vocal stimuli, 24-h urinary free cortisol, and neuroticism. 
Results 
The recurrent group had higher cortisol levels than the nonrecurrent group,
and recurrent women also had a more negative perception than nonrecurrent
women. These results were independent of each other, and could also not be
accounted for by neuroticism or residual symptoms. Gender differences were
found in all 3 fields. 
Limitations 
The cross-sectional design limits the possibility to draw conclusions on the
causality of the observed effects. 
Conclusions 
Remitted outpatients with recurrent depression deviate from remitted
outpatients with single episode depression as regards physiology and social
cognition, in a way that may increase their risk of the development of
subsequent episodes. The results may have implications for prophylactic
treatment strategies.
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INTRODUCTION
Depression is a heterogeneous disease, both in its manifestations and its
etiology. In spite of this heterogeneity, research on depressive disorder is most
often monodisciplinary. Research that crosses boundaries between disciplines
is rare, which precludes an integrated understanding of depression (see also
Costello et al., 2002). In the present study we have simultaneously examined
differences in social cognition (emotion perception), physiology (cortisol), and
personality (neuroticism) between patients remitted from a first episode of
depression and patients remitted from a recurrent episode. Recurrence is a
major problem in depressive disorder. The likelihood of recurrence after a first
episode may be greater than 40% (Angst, 1999) and seems to increase with
subsequent episodes (Haghighat, 1996). Individual differences in social cogni-
tion, physiology, or personality might be involved in the risk of recurrence.
In the field of social cognition we investigated the perception of emotions
from vocal stimuli (affective prosody). Emotion perception in depression has
been found to be impaired (e.g., Mikhailova et al., 1996; Surguladze et al.,
2004), and to be negatively biased (e.g., Gur et al., 1992; Surguladze et al.,
2004). A negative perceptual bias has also been related to an unfavorable
course of the depression (Geerts and Bouhuys, 1998; Bouhuys et al., 1999a;
Bouhuys et al., 1999b). Most studies used facial expressions as stimuli, but two
studies using vocal expressions also found impaired emotion recognition in
depressives (Murphy and Cutting, 1990; Emerson et al., 1999). Studies of
remitted individuals are scarce. We found 2 studies (faces), both showing some
recovery of perceptual deficits in remission (Mikhailova et al., 1996; Bouhuys
et al., 1999b), although a negative perceptual bias was still predictive of
relapse in the Bouhuys study. No studies of the perception of vocal expressions
have been done in remitted individuals, one reason for us to do so.
In the field of physiology we investigated cortisol, a hormone involved in
the stress response. Many depressed patients show increased cortisol secretion,
as a result of an overactive hypothalamic-pituitary-adrenal (HPA) axis (Thase
and Howland, 1995). When patients recover, cortisol levels return to normal
values (Plotsky et al., 1998). Some studies, however, show that HPA-axis
hyperactivity can become permanent when patients experience several
episodes (Gurguis et al., 1990). Such persistent HPA-axis hyperactivity may in
turn constitute a risk for the development of subsequent episodes (e.g.,
Targum, 1984; Zobel et al., 2001). 
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In the field of personality we investigated neuroticism. This concept refers
to “a broad dimension of individual differences in the tendency to experience
negative, distressing emotions and to possess associated behavioral and
cognitive traits” (Costa and McCrae, 1987). Neuroticism is associated with a
higher risk of onset of depression, with more severe episodes, and with a
more unfavorable outcome (Klein et al., 2002; Ormel et al., 2004a). Although
neuroticism has a state-dependent component, neuroticism scores of remitted
individuals are still higher than those of never-depressed individuals (Maier et
al., 1992; Ormel et al., 2004b), and also predict subsequent episodes (Faravelli
et al., 1986; Duggan et al., 1990; Surtees and Wainwright, 1996).
A few studies point to interrelations between the 3 variables that are the
focus of the present study (emotion perception, cortisol, neuroticism). There is
evidence that hypercortisolism impairs cognitive functioning (Lupien and
McEwen, 1997). One study specifically reports high cortisol levels to be
associated with a negative bias in memory for facial expressions (Van Honk et
al., 2003). There is also some evidence that neuroticism is related to a negative
cognitive bias, although results are not consistent (Rusting, 1998). Of the 2
studies that specifically focus on the relation between neuroticism and
emotion perception (faces), one reports no relation (McCown et al., 1989),
while the other reports a positive relation with regard to the perception of
ambiguous stimuli (Geerts and Bouhuys, 1998). Finally, there is some evidence
that neuroticism is linked with increased cortisol levels in response to stress
(Kirschbaum et al., 1995; Zobel et al., 2004). Other studies, however, found the
opposite (McCleery and Goodwin, 2001) or did not found any relation
between neuroticism and cortisol at all (Roy, 1996). 
In the present study, we have compared remitted outpatients having a
history of recurrent depression with remitted outpatients who experienced a
single episode. We expected recurrent individuals to be more impaired in their
emotion recognition and/or to have a more negative perceptual bias as
compared to nonrecurrent individuals; to have higher cortisol levels; and to
have higher neuroticism scores. We investigated whether differences in one
field are related to differences in the other fields. We also examined possible
gender differences (cf. Lynn and Martin, 1997; Shamim, 2000; Hall et al.,
2000).
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METHODS
Participants
The present study is part of a larger study on predictors of future recurrence.
The original sample consisted of 208 outpatients who, according to their
practitioners, were remitted from a depressive episode. After their written
informed consent subjects were screened with the Composite International
Diagnostic Interview (CIDI, lifetime version; World Health Organization, 1997).
They were included in the study if they met DSM-IV criteria for major depres-
sive disorder or dysthymic disorder (American Psychiatric Association, 1994).
Exclusion criteria were: major depressive disorder with psychotic symptoms,
substance dependence, organic cause of the disorder, dysfunction of the CNS,
severe communication problems, age not between 18 and 66, and index
episode more than 6 months ago. Our remission criterion was: a BDI score
(Beck Depression Inventory; Beck and Steer, 1987) of 8 or less for 2 consecutive
times, with a 4-week interval in between (cf. Frank et al., 1991). Thirty-five
(16.8%) of the 208 participants were excluded from the study because of one
of the exclusion criteria. Nine subjects (4.3%) preliminarily withdrew. Sixty
subjects (28.8%) failed to satisfy our remission criterion, also in the long run
(subjects were contacted for up to 2 years). All in all, 104 participants
remained (50.0%).
The sample of 104 participants was divided into a “recurrent” (n = 60) and
a “nonrecurrent” group (n = 42) according to the CIDI diagnosis. Two subjects
suffering from dysthymic disorder were excluded from the analyses of the
present study. General characteristics of the final sample (n = 102) are presen-
ted in Table 1. The recurrent and the nonrecurrent group had similar gender
ratios (57% vs. 62% female, Chi-square test, n.s.). Age, however, was higher in
the recurrent group (ANOVA; F(1,100) = 7.97, p < .01), and educational level
tended to be higher in this group (Mann-Whitney U test, Z = -1.74, p < .10),
which stressed the need to control for age and education in the statistical
analyses. The groups did not differ on any of the other variables presented in
Table 1.
Data collection
Data collection sessions took place between April 1999 and April 2002, in the
daytime, and included interviews, questionnaires, and computer tasks. One of
the interviews was an HRSD interview (Hamilton Rating Scale for Depression, 
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21-item version; Hamilton, 1967), assessed to obtain an external judgment of
residual symptom severity. The mean HRSD score was 4.5 (SD = 3.2, range
0–15). Recurrent and nonrecurrent individuals did not differ in HRSD score
(ANOVA, n.s.). At the end of the session, participants were given a booklet
with self-report questionnaires to fill out at home. One of the questionnaires
was the Eysenck Personality Questionnaire (Revised Short Scale (EPQ-RSS),
Sanderman et al., 1995), a 24-item scale from which neuroticism and extra-
version scores can be derived. The neuroticism subscale consisted of 12 items.
Prosody task
The affective prosody task was developed recently for lack of a suitable task
in the Dutch language. The task consists of 2 subtasks: an emotion task and a
control task. The control task serves to determine whether differences
detected in the emotion task are emotion specific and not due to general
cognitive or hearing disturbances. The control task consists of 18 sentences,
expressed in a neutral, inquiring, or affirming tone of voice. The emotion task
consists of 36 sentences expressed in a fearful, sad, angry, surprised, happy, or
neutral tone of voice. The stimuli are 3 different sentences in Dutch intended
to be linguistically neutral, expressed by 2 actors: 1 male and 1 female. The
stimuli are presented in random order via the speakers of a computer. Subjects
are asked to decide which of the above-mentioned 6 emotions is expressed in
the sentences. 
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Table 1 Sample characteristics (n = 102)
Female, n (%) 61 (60%)
Age, mean (SD) 44.6 (10.8)
Educational level, median Secondary vocational
BDI score, mean (SD) 3.7 (2.3)
Remission period, median (IQR) 77 days (74.5) 
Age onset, mean (SD) 30.7 (12.1)
Psychoactive medication, n [length 
of use, median (IQR)]
Antidepressants 55 [29.9 weeks (48.7)]
Sedatives 18 [60.4 weeks (322.3)]
Mood Stabilizers 6 [44.4 weeks (77.2)]
IQR = interquartile range
Analyses were divided into a “recognition part” and an “interpretation
part”. The recognition part deals with whether the expressions were identi-
fied correctly. The interpretation part deals with how an expression was
interpreted when it was identified incorrectly. This part was intended to
detect possible perceptual bias. To this end, we pooled the incorrect responses
that were negative (fearful, angry, sad) and those that were non-negative
(happy, surprised, neutral), regardless of the valence of the presented stimu-
lus. These pooled scores were adjusted for the overall number of incorrect
responses. Since the fractions of incorrect responses in the negative and the
non-negative direction are complementary, we will only present the results on
the negative incorrect responses.
Cortisol
Participants were asked to collect their urine the day after the measurement
session from 5:00 p.m. until 5:00 p.m. the next day. The volume ranged from
460 to 5900 ml (M = 2071 ml, SD = 961). Urine samples were kept frozen at
-20°C until assays were done. Cortisol was measured by radioimmunoassay (RIA)
with locally prepared rabbit antiserum. It was purified on Sep-pack columns and
isolated on Sephadex LH-20 columns. Using this method, cortisol levels of
normal volunteers have been found to range from 30–260 nmol/24h, most
individuals having values between 50 and 100 nmol/24h. Cortisol scores were
log-distributed. Therefore, statistical testing was done on log-transformed data.
Data analysis
We used a two-way ANCOVA design with group (recurrent/nonrecurrent) and
gender as between-factors. For the recognition part of the prosody task we
used a two-way MANCOVA design with repeated measures on the different
emotions. Logistic regression analyses were done to test whether differences
between the recurrent and the nonrecurrent group in the different fields
could be accounted for by each other. The predictor variables in the logistic
analyses were z-transformed for ease of comparison of the effects. In all
analyses, we adjusted for age and level of education.
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RESULTS
Missing data
The number of missing data on the variables of the different fields was
differential, leaving 97 participants for the analyses on affective prosody (41
nonrecurrent and 56 recurrent); 81 participants on cortisol (35 nonrecurrent
and 46 recurrent); and 101 participants on neuroticism (41 nonrecurrent, 60
recurrent). In the multivariate analyses with variables of all 3 fields, the
number of valid cases was 76 (33 nonrecurrent, 43 recurrent).
Affective prosody
The control part of the prosody task was done rather well (16.1 of 18 stimuli
identified correctly (89.4%)). The recurrent and the nonrecurrent group did
not perform differently on this part of the task (F(1,91) = 0.75, n.s.), and there
was no gender difference (F(1,91) = 1.20, n.s.) or group by gender interaction
(F(1,91) = 0.90, n.s.). Hence, when differences between the groups are found
in the emotion part of the task, they can be considered emotion specific.
Table 2 shows the responses on the emotion part. The percentage of correctly
identified emotions ranged from 35.2% to 84.0%. Happy and fearful expres-
sions were misidentified most often, while angry and neutral expressions were
recognized best. This pattern of recognition is fairly in line with what is found
in studies of healthy individuals (e.g., Johnson et al., 1986). Overall recog-
nition was 60.3% (21.7 of 36 stimuli identified correctly), which is well beyond
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Table 2 Responses to 6 emotional stimuli in an affective prosody task
Response
“Fearful” “Sad” “Angry” “Surprised” “Happy” “Neutral”
Fearful 40.7 (24.8) 8.8 (12.2) 3.4 (7.6) 27.3 (21.8) 11.9 (13.2) 7.9 (13.0)
Sad 6.0 (13.9) 61.2 (31.7) 0.7 (3.3) 5.3 (10.4) 0.5 (5.1) 26.3 (27.0)
Angry 2.7 (10.1) 1.2 (6.0) 84.0 (19.5) 3.4 (7.6) 1.9 (6.3) 6.7 (10.4)
Surprised 3.2 (7.5) 2.1 (6.0) 1.0 (4.7) 56.9 (23.3) 19.9 (19.6) 16.8 (17.1)
Happy 4.5 (9.2) 0.9 (3.7) 8.6 (11.8) 35.1 (23.0) 35.2 (20.3) 15.8 (14.9)
Neutral 0.9 (4.4) 8.9 (14.0) 1.7 (5.6) 4.0 (9.2) 1.4 (4.6) 83.2 (19.2)







chance level. The recurrent and the nonrecurrent group performed equally
well (F(1,91) = 0.52, n.s.), and did not perform differently on the different
emotions (F(5,87) = 0.40, n.s.). Nor was the interaction between group and
gender significant (F(1,91) = 0.01, n.s.). Women, however, generally performed
better than men (63.9% vs. 54.8% correct responses; F(1,91) = 19.79, p < .001).
The interaction between gender and emotion was not significant (F(5,87) =
2.08, n.s.). 
We subsequently investigated how subjects interpreted the expressions
when they did not correctly identify the emotion. We therefore analyzed the
incorrect responses pooled according to valence (negative vs. non-negative).
Group and gender effects were not significant in this analysis (F(1,91) = 1.00,
n.s. and F(1,91) = 0.02, n.s.), but the interaction between group and gender 
was (F(1,91) = 4.90, p < .05, see Figure 1A). Analyses within gender revealed
that recurrent women interpreted the stimuli in a negative direction more 
often than nonrecurrent women did (F(1,53) = 6.37, p < .05; n = 57, 23 nonre-
current, 34 recurrent). In men, the difference was not significant (F(1,36) =
1.07, n.s.; n = 40, 18 nonrecurrent, 22 recurrent). 
Cortisol
Cortisol results are depicted in Figure 1B. The recurrent group showed signifi-
cantly higher cortisol levels than the nonrecurrent group (F(1,75) = 4.10, 
p < .05). The untransformed median for the recurrent group was 90.0, for the
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Figure 1 Differences between recurrent (R) and nonrecurrent  (NR) groups by gender. 
A. Negative incorrect responses on an affective prosody task. B. 24-h urinary free
cortisol levels (log-transformed). C. Neuroticism scores. * p < .05. ** p < .001.







































non-recurrent group 77.9. The interaction between group and gender revealed 
a trend (F(1,75) = 3.13, p < .10). Within-gender analyses showed that the differ-
ence between the recurrent and the nonrecurrent group was highly significant
in women (F(1,49) = 11.78, p < .001; n = 53, 21 nonrecurrent, 32 recurrent) and
not significant in men (F(1,24) = 0.15, n.s.; n = 28, 14 nonrecurrent, 14 recur-
rent). Generally, cortisol levels were higher in men than in women (untrans-
formed medians 93.5 and 79.6, respectively; F(1,75) = 4.92, p < .05). 
Neuroticism
Recurrent and nonrecurrent individuals did not show different neuroticism
scores (overall group effect F(1,95) = 0.66, n.s.; interaction group by gender
F(1,95) = 2.72, n.s.; see Figure 1C). Men, however, had higher neuroticism
scores than women (F(1,95) = 4.50, p < .05). The mean score for men was 7.2
(SD = 3.2), for women 6.1 (SD = 3.3). Scores of both sexes were above those of
norm groups (male control group score 3.2 (SD = 3.0), female control group
score 4.6 (SD = 3.3); Sanderman et al., 1995).
Multivariate analyses
To investigate whether the findings in the different fields could be explained
by one another, we first made a correlation matrix for the relevant variables
(negative incorrect responses, cortisol, and neuroticism). The correlations were
all very small and not significant (partial r’s: 0.016, 0.069, and -0.004, n.s.). The
result was not much different when correlation matrices were made for men
and women separately. This suggests that the differences between the
recurrent and the nonrecurrent group in the one field cannot be explained by
differences in the other fields. This was confirmed by logistic regression
analysis, done in the female subgroup (see Table 3). The table shows that the
effect of the negative incorrect responses was reduced to a trend. This was a
result of the reduced number of cases in this multivariate analysis rather than
a result of the presence of the other variables. Cortisol levels were associated
most strongly with recurrence in this model. Neuroticism scores did not
contribute to the model significantly. 
Residual symptom severity
Since it can be argued that the differences found in this study may be due to
differences in residual symptoms, we checked whether the results would have 
been different when HRSD depression score was controlled for. None of the
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observed effects lost its significance as a result. We concluded that our
findings are not confounded by residual symptom severity.
DISCUSSION
This study showed that, in remitted outpatients, a history of recurrent
depression is associated with higher cortisol levels and in women also with a
more negative auditory perception. These findings could not be accounted for
by one another, and also not by neuroticism or residual symptoms.  
Since our study was cross-sectional, we cannot say whether the observed
differences result from the experience of former episodes (scars) or whether
they existed beforehand (premorbid vulnerability). Admittedly, this is a
limitation of the study. Both scar and premorbid vulnerability, however, may
account for increased risk of recurrence. A negative perceptual bias, for
example, presumably hampers social interaction (Gotlib and Hammen, 1992).
Problematic social interactions in turn increase risk of depressive sympto-
matology (Joiner and Coyne, 1999). Indeed, a negative bias in the perception
of facial expressions is related to persistence of depression (Bouhuys et al.,
1999a), as well as to depression relapse (Bouhuys et al., 1999b). Our finding
that recurrent individuals are more negative in their perception of vocal
expressions than nonrecurrent individuals fits this pattern as well. 
Our finding on the relatively negative perception of recurrent individuals
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Table 3 Summary of multivariate logistic regression analysis for variables
associated with recurrence in women
Variables OR 95% CI               p
Lower Upper
Age 3.54 1.23 10.19 .019
Education 2.71 1.15 6.39 .023
Negative incorrect responses 2.88 1.00 8.30 .051
Cortisol (log) 4.64 1.54 13.96 .006
Neuroticism 1.87 0.77 4.51 .164
Test results for z-transformed variables; n = 50 women (20 nonrecurrent, 30 recurrent).
was confined to the subgroup of women. This was also the case in the study
by Bouhuys et al. (1999a). This gender specificity is in line with the notion that
social cognitions play a major role especially in women’s depression, as women
are more sensitive to interpersonal affairs (Nolen-Hoeksema, 2002). Our
finding that women did better than men on emotion recognition is in
accordance with findings in healthy individuals that women are generally
superior decoders of nonverbal cues (Hall et al., 2000).
The relatively high cortisol levels we found in the recurrent group may be
a reflection of a persistent hyperactivity of the HPA axis, as was previously
observed in individuals who experienced multiple depressive episodes (Gurguis
et al., 1990). The stress-response system may have become permanently
hypersensitive in these individuals, as a result of long-lasting changes in its
modulatory pathways (Post, 1992). As a consequence, minor stressors can
induce exaggerated physiological stress responses. This may set these individ-
uals at increased risk of becoming depressed again (Post, 1992). Thus far,
increased risk of recurrence in relation to HPA-axis hyperactivity was only
found in studies using challenge tests (e.g., Targum, 1984; Zobel et al., 2001).
To our knowledge, ours is the first study in which elevated levels of 24-h
urinary free cortisol were found to be associated with recurrence of depres-
sion. 
Although the difference in cortisol levels applied to the whole sample, the
difference again was most pronounced in women. Zobel et al. (2001) also
report their findings to be strongest in women. This fits in with the notion
that dysregulation of the HPA axis is more likely in women, possibly due to a
modulating role of gonadal hormones (Young and Korszun, 1999). We also
found that cortisol levels were higher in men than in women. Similar gender
differences are reported to exist in healthy samples (Shamim et al., 2000),
although this difference seems to reverse with older age (Goldman et al.,
2004). 
We did not find a difference in neuroticism between recurrent and
nonrecurrent individuals. One reason for this unexpected result may be that
the experience of a depressive episode does not seem to bring about a
persistent increase in neuroticism (e.g., Ormel et al., 2004b). Part of the
expected deviations in recurrent individuals, i.e. that caused by scars induced
by previous episodes, therefore may not hold for neuroticism. Another
explanation is that the distinction between the recurrent and the nonrecur-
rent group may have been blurred by the presence of nonrecurrent individuals
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who will become recurrently depressed in the future. The fact that neuroti-
cism scores in both the recurrent and the nonrecurrent group were above
norm scores reinforces this idea. 
Our finding that men showed higher neuroticism scores than women is also
unexpected. In the general population women tend to have higher neuroti-
cism scores (Lynn and Martin, 1997). Whether our finding is characteristic for
remitted depressed samples is not clear. The relevant literature rarely presents
gender-specific data. A possible explanation for our finding may be that, since
men become depressed less easily than women, men who do become depres-
sed are on average more neurotic than women who develop depression.
A strong feature of our study was that we took measurements in different
fields of investigation in the same subjects. We found that the differences in
the cognitive and the physiological field could not be accounted for by one
another. Negative incorrect responses and cortisol levels were not related to
each other at all. This finding seems inconsistent with evidence that high
cortisol levels affect cognitive functioning (Lupien and McEwen, 1997). This
evidence, however, mainly concerns memory and attention, in tasks with non-
emotional stimuli. Neuroticism scores were also not related to the variables in
the other fields. The number of studies that report on such relationships is
small and results are not consistent (see introduction). These inconsistencies
may be the result of differences in methodology. For example, urinary free
cortisol levels may be too crude a measure to assess slight HPA-axis dysregula-
tions, whereas challenge tests may be able to detect these. Another limitation
of the present study was that medication use was not controlled. The
recurrent and the nonrecurrent group, however, did not statistically differ in
medication use. 
Our results suggest that a negative perceptual bias and elevated basal
cortisol levels are independent correlates of recurrence of depression, and are
not merely manifestations of neuroticism. Since it is likely that these factors
also increase risk of subsequent episodes, the findings are potentially relevant
for prophylactic treatment strategies. 
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